Transcriptional repression activity of N-MYC protein requires phosphorylation by MAP kinase.
The transrepressing function of the N-myc protein is due to the distinct domains located at the N-terminus. In this report we introduced various point mutations around the myc boxes of the N-myc protein to examine whether the phosphorylation of the protein affected its transrepressing function. Serine (Ser) residues located at amino acid numbers 12, 31, 51, and 65 were changed to leucine or arginine, and the expression vectors of the mutant proteins were transfected to HeLa cells together with the luciferase gene linked to the MHC class I gene. Among the mutants, only the N(51)-myc carrying mutation at Ser(51), a target for mitogen-activated protein kinase (MAP kinase), lost the repression activity, while the other mutant proteins preserved it. Formation in vitro of the specific nucleoprotein complexes on the H2TF1/NFkappaB element, a major target for transrepression by N-myc protein, was interfered by the wild-type N-myc protein, but not by the Ser(51)-mutated protein. The results suggest that the phosphorylation of the N-myc protein at Ser(51) by MAP kinase is required for the transcriptional repression activity of the protein.